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Abstract

In this paper, I provide a defense of the thesis that, while deliberating about what to do,
one cannot rationally have credences for what s/he is about to do. I argue that, within
the classical subjectivist framework, action credences lead to certain “looping effects” that
involves conceptual circularity. I diagnose that the issue of action credence may stem from
the confusions about the first-person/third-person distinction and the role of representa-
tion theorem in subjectivist theories. Both are important aspects of the subjective approach
to probability, for which I provide a clarification. In the last section, I respond to a major
criticism which sees the credence gaps created during deliberation as something mysteri-
ous or even damaging to Bayesianism. In my analysis, I characterize action credence gaps
as certain type of suspension of judgment and argue that, like many other instances of
epistemic updates, action credence gaps are unremarkably common and benign: they are
natural pathways to epistemic progressions.
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1 Introduction

There is a long-standing debate about whether an agent can hold a meaningful
credence that she will perform certain action, as she deliberates about whether to
do so. The issue can be illustrated using a simple and mundane example: Upon
leaving my office, I try to make a decision whether to tidy up my desk. Then the
question is, while making this decision, if it is meaningful for me to have subjective
probabilities for my cleaning the desk or not (action credences). A credence gap
is created as a result if subjective probabilities of this type are ruled out.1

Despite its simplistic form, the problem of action credence is a deep ones as
it touches upon the very foundation of Bayesian subjectivism as to what it means
for an agent to have credences and how these credences are applied and arrived
at. As noted by authors from both sides of the debate, a mandate to exclude
action credences from the subjectivist framework has far reaching ramifications
as it amounts to restricting the scopes of a number of fundamental principles or
structures in Bayesian theory including conditionalizations, Lewis’s principal prin-
ciple, van Fraassen’s reflection principle, Gaifman’s higher-order expert system,
Aumann’s information model of beliefs, Harsanyi’s type structures, etc., where,
as an added proviso, no applications of these principles should include agents’
prior probability assignments over their own pending actions. In this paper, we
argue that such a mandate, albeit seen by many as burdensome for Bayesianism,
is a necessary one. This is because, as we shall see, action credences point to
a certain essential limitation of self-reflection. This limitation, we stress, cannot
be disregarded, nor can it be nullified by mere stipulation as it is closely tied
to the epistemic capabilities we possess as deliberating agents. Not only do the
scopes and boundaries of these epistemic capacities vary from individuals to indi-
viduals, they also differ in important ways depending on the epistemic situation
one is currently in – action credences reveal a crucial difference between what

1 Spohn (1977) was the first to point out, in print, the problem of action credence in subjective de-
cision theory. He discusses the issue in the context of comparing various generalizations of Savage’s
decision model that are either based on conditional acts or on conditional probabilities including
the works of Fishburn (1964), Jeffrey (1965), and Luce and Krantz (1971). Spohn’s criticism against
action credences was later echoed by the thesis “Deliberation Crowds Out Prediction” defended
by Levi (1989, 1996) (the thesis that, while deliberating about what to do, one cannot rationally
have credences for what she will do). Philosophers are now quite divided on this issue for a wide
variety of reasons ranging from the nature of causality to the logic of agency, with, for instance,
Joyce (2002), Rabinowicz (2002), and Hájek (2016) in support of action credences; and with Gaifman
(1999), Gilboa (1999), Ismael (2012), Price (2012), Price and Liu, among others, in denial. Siding with
the latter group, the purpose of the present paper is to analyze the subject within the subjectivist
framework and from the perspective of Bayesian epistemology.
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a first-person agent is capable of judging, epistemically speaking, and that of a
third person. One main aim of this paper is to articulate the nature of epistemic
limitations associated with action credences and point out the ways in which the
first-person/third-person distinction uncovers the phenomenon of credence gaps
over acts.

To be sure, the notion of subjective probabilities is first and foremost a prag-
matic one. It was introduced by modern subjectivists as a key component of
practical rationality. To better understand why the concept of action credence
must fail in the subjective approach to probabilities, it is perhaps worthwhile to
take a closer look at how probabilities are conceived within this framework in
general. For this purpose, we start in Section 2 with a brief review of Frank
Ramsey’s classical work and examine how probabilities are construed in his orig-
inal proposal. We point out that, in a belief-action model like Ramsey’s system,
probabilistic considerations are constituent of what moves an agent to make de-
liberative and active decisions, action credences falter within this picture because
they inevitably lead to conceptual circularities. To further explore as to why action
credences are incompatible with Bayesian subjectivism, in Section 3, we discuss
the first-person/third-person distinction and the role of representation theorems
in subjective decision theory. The latter are important aspects of the subjectivist
framework, they however are often neglected or misunderstood. We argue that
the first-person actor and third-person predictor play distinctive roles in the con-
text of decision making, and it is through conflating these two roles – being both
an actor and a predictor about the same proposition concurrently – that action
credence can be seen as a problem.

In Section 4, we respond to a major criticism against action credence gaps
mounted most notably by Rabinowicz (2002) and Hájek (2016), where these writ-
ers see action credence gaps as something mysterious or even damaging to Bayesian-
ism. In our analysis, we characterize action credence gaps as a type of suspensions
of judgments – suspensions during the interval of certain epistemic updates. Us-
ing an analogous example from tennis (the Hawk-Eye review process) we argue
that, like many other instances of suspension of judgment, action credence gaps
are unremarkably common and benign.
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2 Ramsey’s Pragmatism

Modern subjectivists seek to provide a philosophical account of probabilities by
interpreting them within a broader context of rational decision making. This ap-
proach aims at embedding a theory of personal probabilities (and utilities) within
a general theory of rational decision making where probabilities are explained
in terms of the agent’s coherent choices. The upshot is usually a representation
theorem by which the agent’s preferences over actions are represented by derived
numerical probabilities and utilities. Our focus here is on the methodological ap-
proach adopted by the subjectivists in characterizing credences in terms of choices,
which is based on an operationalized belief-action model. In what follows we ar-
gue that the notion of action credence undermines subjectivists’ attempt, at least
in its original form, to interpret probability using decision theory.

2.1 Reason-based action model

The idea of extracting subjective probabilities and utilities from choices goes back
to Frank Ramsey’s ground-breaking work “Truth and Probability” (Ramsey, 1926).2

There have been numerous works devoted to dissecting Ramsey’s theory. Here
(especially in the context of considering the meaningfulness of action credences)
the exposition will be restricted to see how subjective probabilities are construed
within his system.

Ramsey argued that phrases like “I think it is more likely that it will rain than
not later today” should not be seen as mere autobiographic statements of what
our (in this case, comparative qualitative) beliefs are. Rather, the strength of our
beliefs lies in how we act in hypothetical circumstances under the guidance of
these beliefs. In Ramsey’s framework, subjective probabilities (and utilities) are
tied to actions in their dispositional effects, where the agents’ probabilistic (and
value) considerations constitute the reasons that lead to different actions. For exam-
ple, whether an agent will bring an umbrella upon leaving home depends on her
beliefs about the weather condition and the consequences of her potential actions.
To be able to provide probabilistic (and utility) assessments is hence crucial for an
agent to excel in decision situations. According to Ramsey, these epistemic capac-
ities of ours are also best measured in the context where they are most relevant,

2 Different notions of subjective probabilities appeared earlier in, e.g., Bernoulli (1713), Laplace
(1810), De Morgan (1847), and Borel (1924). Ramsey, however, is often credited as the first to provide
a systematic account of subjective probabilities.
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namely rational decision making. Thus, it is through this interpretation proposed
by Ramsey that probabilities are given a behavioristic meaning and actions are
provided with a decision-theoretic analysis.3

The goal, as Ramsey puts it, is to model the situations where “we act in the way
we think most likely to realize the objects of our desires, so that a person’s actions
are completely determined by his desires and opinions.” (16, emphasis added). Let
us formulate this, what we call, Reason-based Action Model (RAM) as follows,

RAM: I perform action A for reasons R (and R alone determines A).

where R consists of the agent’s desires and opinions in determining the action
A. Here we emphasize that it is an important aspect of Ramsey’s view that our
actions are not simply driven by our desires and opinions, the latter are all that
matters in making a deliberative decision which are to be represented by utilities
and probabilities respectively. The maxim is “always choose the course of action
which will lead in his opinion to the greatest sum of good” (16).

In formulating his theory of choice, Ramsey was guided by what he calls “the
old-established way of measuring a person’s belief,” which is “to propose a bet
and see what are the lowest odds which he will accept”. Ramsey finds this method
to be “fundamentally sound” (barring some deficiencies due to features like di-
minishing marginal utility of money, agent’s possible disdain for gambling, etc.,
which can nonetheless be taken care of by stipulating a series of postulates in the
formal model). More precisely, in Ramsey’s proposed system the agent chooses
among gambles of the form4

α if p, β if ¬p. (2.1)

where p is a proposition about which the agent is uncertain, and α, β are “goods”
3 In as much as probabilities are to be derived from a person’s (betting or preferential) behavior,

Ramsey’s program can be described as behavioristic; that term, however, is loaded and might invoke
misleading associations. Dietrich and List (2016) provide an in-depth analysis of behaviorism versus
mentalism debate in economic modeling, a debate somewhat inherited from the psychology litera-
ture. As it will become clear in our discussion on the role of representation theorems in subjectivist
framework in Section 3.2 below, Bayesian subjectivists’ project shall not be labeled as behaviorism
in the sense presented in these debates.

4 This gives rise to, by now, the standard betting interpretation of subjective probability. Spohn
(1977) and Levi (1989) argued that the betting interpretation collapses when it is applied to the
agent’s pending actions. Their arguments, which involve revisions of rewards and events in a bet,
have generated heated debates regarding, among other things, what is the “correct” way to apply
this interpretation (cf. exchanges from Levi (2000); Joyce (2002); Rabinowicz (2002); Levi (2007),
Spohn (2012)). In this paper we intend to approach the issue slightly differently, where, instead
of examining how probabilities are associated with bets, we explore the “logic” behind the betting
interpretation. We shall discuss that subjectivists’ choice to interpret probabilities in RAM is deeply
rooted in their positivism.
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that the agent values. The gamble is understood in the usual sense: in accepting
this gamble the agent gets α if p is true, β otherwise. For instance, let p be “the
result of next toss of this coin is head” and α and β be some monetary rewards
or punishments, then the agent gets α if the coin lands head, β otherwise. An
agent can choose to accept or reject a given bet or choose among different bets
based on his or her subjective evaluation of the likelihood of p being true and that
of the values of α and β. For notational convenience, let us write G(p, α, β) for
the gamble that pays α if p, β if ¬p. In Ramsey’s approach, we think of life as
continually presenting us with options of this kind. As he puts it, his model

is based fundamentally on betting, but this will not seem unreasonable
when it is seen that all our lives we are in a sense betting. Whenever
we go to the station we are betting that a train will really run, and if
we had not a sufficient degree of belief in this we should decline the
bet and stay at home. (183)

Agents choose to accept or reject a given bet, or choose among different bets, based
on their degree of confidence in p being true and the utility they assign to α and
β.

Presumably, the agent has preferences among gambles formulated above. Then,
provided that the preference relation among gambles satisfies a set of predeter-
mined axioms, the system yields a unique probability function P and a utility
function U (unique up to a positive linear transformation) such that the “ultimate
good” of accepting gamble G(p, α, β) can be represented by expected utilities, that
is,

EU
(
G(p, α, β)

)
= P(p)U(α) +

(
1 − P(p)

)
U(β). (2.2)

Ramsey says at one point that the agent is assumed to have “certain opinions
about all propositions” (174). This cannot be quite correct, however, for there is an
important class of propositions to which his model cannot assign non-trivial cre-
dences. To see this, consider an agent whose current options include the following
gamble:

A = G(p, α, β).

What would it take, in Ramsey’s system for this agent to have a credence in
whether she will accept A, as she decides whether or not to do so? The answer
is that the agent would need to include, in her ranked suite of possible actions,
gambles of the form:

B = G(I accept A, γ, δ). (2.3)
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For this is the kind of gamble that is relevant to determining whether she has
some particular degree of belief in the proposition that she will accept A.

A gamble of the form of B is quite unproblematic if it is considered as a mea-
sure of the agent’s degree of belief about whether she accepts A on some other
occasion (a future occasion, or even a past occasion, if we allow that the agent may
have forgotten whether she accepted B at some point in the past). But B makes no
sense – or at least, no sense as a measure of credence – as she decides whether to accept
A. Because it is easy to show that any gamble of the form of (2.3) – gambles whose
formulation involves act-propositions that describe the agent’s available options –
is equivalent to a gamble whose determination contains references to itself, that is,
a gamble of the form5

B = G(I accept B, γ′, δ′). (2.4)

In what follows, we argue that (2.4) is an illegitimate form of gambles in a reason-
based action model as it involves circular reasonings.

2.2 Self-referential decision making

It is easy to see that (2.4) is obtained through a comparable technique of diagonaliza-
tion commonly seen in logic. The analogy we intend to draw here is evident: just
as a Gödel sentence is unique to its underlying deductive system, an action whose
determination contains references to its own performance is a singular point in a
belief-action model. But before jumping to this conclusion, in this section, let us
first make an attempt to see whether actions like B = G(I accept B, γ′, δ′) in (2.4)
can be meaningfully instantiated in decision situations.

Note that, according to RAM, choosing to perform B amounts to saying that “I
perform action B, for the (partial) reason that I perform B.” Then, the immediate
question is in what sense the choosing of an action itself can serve as a reason-
able reason for choosing that action? Admittedly, there are cases in which the
performance of an act itself might have certain intrinsic value. For instance, I may
choose to pick up the heaviest dumbbell in front of me for the mere reason of
doing it! Well, the real reason might be that I want to demonstrate to myself (and
perhaps also to the people nearby in the gym) that I am in control or that I have
the ability to do so. When asked why he is not joining us on the dinner table, my
nephew gave me a dismissive yet definitive answer “because I am not eating with
you!” But I know that he is not being entirely unreasonable in saying that as his

5 A formal demonstration of this equivalence is given in Appendix A.
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reply is a clear symbol of protest – as his parents have just refused his most recent
demand. It is not difficult to see that, in examples like these, the reference to the
choosing of an option signals certain added value embedded in the performance
of an act itself. These added values can nonetheless be accommodated in systems
like Ramsey’s decision model by altering the payoffs of an option.

Then the question is: can the reference to the choosing of an action itself consti-
tutes any probabilistic reasons for choosing that act? One type of examples springs
to mind: it is common to observe that people engage in similar activities with
predicable regularities. This is either because these activities are habits of theirs
or that they intend, explicitly or implicitly, to signal to themselves that repeatedly
doing certain things are patterns of the kind of the person they are or would like
to be. In either case, the references to the performances of their activities seem es-
sential, and there seems to be a sense in which one could say that what they will
do can be reasonably predicted in probabilistic terms, because their tendencies to
do similar things may be well documented in certain statistics, known perhaps
even to themselves. Returning to our cleaning-my-desk example mentioned at the
beginning of the paper. Suppose that I think to myself “if I clean it up I am a tidy
person, if not, not so much.” I am convinced that I am a tidy person because, as I
now recall that 5 out of 6 times I did clean. So I predict that I will clean the desk
this time. And, as it turned out, that is what I did in the end.

But did I really use any statistical information in making the final decision of
tidying up my desk? If so, in what sense? To this, let’s first consider the case
where my decision was made based on the conviction that I am a tidy person: I
clean because I have a reputation to maintain. But in this case the real decision I
made was “to be that person!” And my past cleaning record merely plays the role
of confirming or reinforcing this conviction. In other words, my eventual action
of cleaning the desk is just something I have to do to live up to that standard; or,
in other words, it is part of the unfolding of a plan I set for myself, namely to be
a tidy person. In this process my cleaning record does seem to factor in my actual
decision but only in a roundabout way.

Let us, for the time being, ignore what my cleaning record says about my
tidiness and ask this question: can’t my record itself, namely I cleaned 5 out
of 6 times in the past, be taken as my subjective probability in saying that “with
probability 5/6 I will clean this time?” Consider that if it is acceptable for an
onlooker to make such a prediction about my behavior based on my past cleaning
record, why cannot I make it myself? After all, this cleaning record is my record,
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and, given that I’ve been given the front row seat in observing myself for most of
my life, I am confident that I know better than anyone else about, say, me.

Having thought about all that, I then set out to finish the remaining task, that
is, to try to incorporate this piece of statistics of 5/6 into making my current
decision: clean my desk, or not. Yes, there is still a remaining job for me, and this
highlights the essential difference between my prediction about myself and that
about You. For, when I say “with probability 5/6 You will clean the desk,” this
is by and large the end of the story of my prediction about You, the rest is up to
You. But, in my own case, I still need to make a decision as to what to do – my job
won’t get itself done regardless whichever direction I predict it. In other words,
my cleaning recording of 5/6 can go so far as to help me form an opinion about
my current task that “I will clean, probably.” But this is not enough, because it
has to feed into my reasons for taking that action (or not) – this is what personal
probability means to me (and to the subjectivists) after all, namely, that they need
to be of use to guide me in actions.

But how? Well, I could perhaps roll a dice and decide to clean unless a num-
ber 6 shows up. Or, I could randomly pick a very large and irregular number
in my head and work out whether or not it can be divided by 6, and then act
accordingly (that is, clean unless it can be divided). Yet, again, it seems that the
real decision I made this time is not directly about cleaning. Rather, it is the deci-
sion to “adopt a procedure which involves an external or internal randomizer and
follow it through.” My action of cleaning the desk (or not) is then the result of fol-
lowing this plan of my deliberate choice and act according to what the procedure
instructs me to do. And my cleaning record, in this case, becomes the statistical
information about the randomizing device in use.

Of course, as one might suggest, it is not always irrational to use a randomizer
in making a decision. Such decisions are often justified on the grounds of expe-
diency, especially for those decisions that need to be made under the pressure of
time. Yet, to toss a coin in order to nudge me to choose one act over another in
some occasions is one thing; to regard internal or external randomizers as inter-
pretations of action credences and use them systematically in decision makings is
quite another – the latter deems all of our actions, in a sense, chancy events that
are subject to the spells of some randomizers. But I can’t, nor would I, throw all
my serious decisions in life under the mercy of a mighty dice!

Now, in all these cases, not only did I fail to incorporate my well documented
cleaning record as direct probabilistic reasons for acting in one way or another,
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B : 11

(i)

33α if B,t
β if ¬B

(ii)

u

Fig. 2.1: Self-referential decision making

but I also changed the decision problem at hand – from deciding whether or not
to clean my desk to to deciding whether to hold up my reputation as a tidy person
or to implementing a plan that involves a randomizer – and my eventual action
is no longer the result of deliberative engagement but a by-product of those new
decisions.

2.3 Conceptual looping

In decision situations, agents seek and act under the guidance a (normative) the-
ory of rational decision making provides in order that they can choose the best
courses of actions in face of uncertainties. A reason-based action model like Ram-
sey’s system (and Savage’s theory discussed below) provides such an analytic
framework where processes of decision making are articulated in terms of how
decision makers’ probabilistic and utility considerations move them to act. An
agent, however, will be misguided if she resorts to the performances of her own
pending actions as reasons to act. For, any reference to the choosing of an action
during the course of making a decision about that action unavoidably forms a
loop in the agent’s reasoning. To represent this “looping effect” pictorially, note,
in Figure 2.1, that an option like B in (2.4) (i) contains descriptions of its own
performance or nonperformance, which, in turn, (ii) feeds back into the agent’s
determination as to whether this very act is to be performed or not. But this kind
of reasoning is outright circular.

Note that this looping phenomenon falls under the general category of self-
reference, which has the feature that the crucial entity is defined in terms of a
totality to which itself belongs. (In our case the entity being characterized is
the pending action and the totality are the reasons that determine that action.)
Undoubtedly, not all instances of self-reference are problematic.6 Many important
mathematical concepts are formed in this manner. However in the case of decision
making, my reasons for acting in one way or another are conceptually prior to my

6 See Popper (1954) for an amusing defense of self-reference in ordinary language.
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actions. It is inconceivable that the performance of an action itself, which is the
result of a deliberative process not the cause of it, could constitute a reason for
making that decision. It’s like in order to cross the woods we exert ourselves to
find a path, but in following our own footsteps we can only end up walking in
circles.

Indeed, even proponents of action credence like Joyce (2002, 79) concedes that
“it is absurd for an agent’s view about the advisability of performing any act to
depend on how likely she takes that acts to be. Reasoning of the form “I am likely
(unlikely) to A, so I should A” is always fallacious.”7 In particular, as pointed
out by Gaifman (1999), action credences are such references to performances, and
hence they should be ruled out in the context of deliberation in order to avoid
conceptual loops.

To summarize, we have argued that, according to Bayesian subjectivists, and
in particular the kind who would endorse RAM, probabilities are constitutive of
what lead the agent to act in one way or another. Action credences cannot serve,
on pain of conceptual circularity, as reasons to act. Hence there does not seem to
be any place for this type of credence in the subjectivist framework.

2.4 Further concerns

The analysis above, however, does not end our discussion on the legitimacy of
action credence. Further questions arise. Recall that, in the cleaning-the-desk ex-
ample above, I am perfectly poised to predict whether or not my office-mates will
clean their desks upon leaving the office based on their cleaning records because,
for all I care, they are as much “happenings” in the world as everything else –
the landing of a biased coin, the chance of snow in Hong Kong, the odds that
our new president will not tweet something despicable tomorrow, you name it. I
was in a privileged third-person position to align my subjective probabilities with

7 Joyce goes on to say that a decision theory, however, shall not be banished altogether as long as
it does not directly use action credences in calculating the expected utilities of acts. He remarks that
CDT is such a decision theory where action credences are not directly employed as (probabilistic)
reasons for making decisions, rather, they play a different role in tracing the “causal genesis” of our
behavior. In fact, Joyce’s model is quite similar to that of Ramsey. The difference is that in Joyce’s
system there is an auxiliary mechanism through which action credences are defined in terms of
a different type of beliefs – beliefs about one’s own intentions or volitions (cf. also Joyce, 2007).
This places Joyce’s notion of act-credence in quite a different category as it concerns measures of
uncertainties of a different epistemic type. Joyce himself is clear on this point, he remarks: “act
probabilities must be radically unlike other probabilities.” (94) In a sense, the difference between
Ramsey and Joyce is to a large extent terminological depending on what one means by terms such
as credence, action, deliberation, choice, and the like. We hope to address this more fully elsewhere.
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those observed frequencies of their doings. It is only when I tried to predict my
own actions did I run into trouble: I was in an epistemic predicament, so to speak,
where I could not make good use of a piece of well maintained statistical evidence,
namely my own cleaning record, in making a decision which appears to be highly
relevant to that evidence. Thus, it seems that

I. There is a clear difference between my predictions made as a third-party
onlooker and that as first-person decision maker. But how does such a first-
person/third-person distinction manifest in Bayesian subjective decision the-
ory which is supposed to be a single-agent decision model? In what precise
sense does this distinction play a role in understanding action credences?

II. Is the “epistemic predicament” I was in a genuine epistemic predicament?
The fact that I could not directly make use of certain antecedent evidence
about my pending action surely creates a credence gap during the course
of deliberation – that is, my probabilistic judgment about my own action is
muted while I am trying to make a decision on that action – but how serious
a problem is this phenomenon, if at all?

We address these two groups of questions in the next two sections respectively.

3 Bayesian Perspectivalism and Representation Theorem

The subjective interpretation of probability is a grand enterprise. Philosophically,
this approach is led by a pragmatic thesis which views coherent probabilistic be-
liefs as fundamental to rational decision making that we strive to achieve on a
day-to-day basis. Methodologically, it is equipped with an operationalized belief-
action model where personal probabilities can be systematically applied and ex-
perimentally extracted. And mathematically, it is built with rigorous represen-
tation theorems through which probabilities can be numerically defined and de-
rived. Perhaps, because of its comprehensiveness, some aspects of Bayesian sub-
jectivism are sometimes overlooked or misunderstood. In this section, we examine
and clarify the roles of two key components of the subjectivist framework, namely
the first-person/third-person distinction and representation theorems, as well as
their relations to action credences.
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3.1 Two types of experiments

In his book, Savage (1954, 1972) uses the following example to motivate his sub-
jective decision theory (SDT).

Our idealized person has just taken two eggs from his icebox and holds
them unbroken in his hand. We wonder whether he thinks it more
probable that the brown one is good than that the white is. Our curios-
ity being real, we are prepared to pay, if necessary, to have it satisfied.
We therefore address him thus: “We see that you are about to open
those eggs. If you will be so cooperative as to guess that one or the
other egg is good, we will pay you a dollar, should your guess prove
correct. If incorrect, you and we are quits, except that we will in any
event exchange your two eggs for two of guaranteed goodness.” If un-
der these circumstances the person stakes his chance for the dollar on
the brown egg, it seems to me to correspond well with ordinary usage
to say that it is more probable to him that the brown one is good than
that the white one is. (Savage, 1972, 28)

Apart from confirming that Savage’s decision theory is a direct continuation of
Ramsey’s project described above, this example also highlights an important fea-
ture of Bayesian subjective decision theory, that is, from the very beginning, SDT
is constructed from an external point of view. As illustrated in this example, the
way how probabilities are treated within the current framework always involves
an experimenter conducting an experiment as well as an experimentee at whom
the experiment is directed. This approach accords well with subjectivists’ posi-
tivist spirit which promotes experimentation and theory building. The aim, as
explained by subjectivists, is for the experimenter (the theorist) to explain the be-
havior of the subject of the experiment (the idealized decision maker) in ‘as-if’
terms: the idealized agent acts in this-or-that manner as if he or she has such-and-
such probabilistic and value beliefs. As a result of this experiment, probabilities
and utilities, seen as as-if reasons for acting, are elicited from actions, as it is of-
ten put. For future references, let’s label this aspect of subjectivists’ modeling as
AS-IF theory.

This, of course, does not mean that I, as first-person decision maker, cannot
conduct experiments on myself. But these self-initiated experiments are be of a
different kind, where the above as-if theory does not apply. For it would be absurd
for me to first observe my performances and then work out as-if theories to explain
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my actions, I have to produce my own reasons for acting – I cannot hit my head
with a hammer first and then wonder why I did that; the universally good advice
is “think twice before you jump!”

The experiment Bayesian subjectivists ask the decision makers themselves to
conduct is a coherence test, that is, the agents need to act in a systematically co-
herent manner in decision situations. This requirement is, in fact, a rather weak
mandate as it does not lead to practical recommendations for the decision maker
as to which option to choose; rather, it serves as a general guideline for the agent
as to how not to choose. The idealized agent in Savage’s example above passes this
test because, well, he is ideal. But, for the rest of us, this requirement of coherence,
albeit minimum, is far from trivial. The aim is to opt for a theory “by which a
person can police his own potential decisions for incoherency” (Savage, 1967, 307,
emphasis added). The normative force of SDT hence lies in its self-policing policy
in constraining agent’s behavior. Yet within this normative boundary, the agent
still needs to provide his or her own reasons as to why one action is preferred to
another (Savage system is also a RAM).

One feature of this coherence-oriented approach to rational decision making is
that it “democratizes” legitimate reasons for acting, that is, different agents might
be motivated by different reasons that lead them to behave differently or similarly,
yet as long as their behaviors are consistent, they are equally rational in the subjec-
tivist sense. When both picking up a slice of cheesecake, I doubt my four-year old
nephew had to endure the same kind of inner struggles that I had to deal with –
he, for one thing, certainly would not think of going for the second largest slice for
a quite nuanced reason. But as long as we both are consistent actors we are equally
rational in the eyes of subjectivists. In the probabilistic case, You and I might have
completely opposite predictions as to what will be served at dinner, but as long
as we are consistent with our choices of wine to bring to the dinner based on our
respective predictions, we are equally entitled to our subjective opinions. As seen,
Bayesian subjectivists’ notion of rationality does not draw its strength from its reg-
ulatory forces but from its liberty. Of course, this does not mean that my rational
decisions, rational in the subjectivist sense, are always wise ones. I might well
get soaked in the rain due to some bad, albeit coherent, estimates I made earlier.
But the subjectivist will simply shrug my complaints off by pointing out that they
never promised to keep my pants dry.

Thus, it seems that there are two different roles in subjectivists’ experimen-
tations described above, namely first-person decision makers and third-person
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observers, and each comes with quite distinctive epistemic characteristics. Their
different epistemic profiles determine the specific type of experiment they are ca-
pable of conducting. At this point, it is temping to assume that there exists an
epistemically superior agent who has the ability to occupy both epistemic stands
(i.e., who can simultaneously be an active actor as well as a passive observer of
herself, or who can constantly shift between the two roles in a timeless and ef-
fortless manner). Not surprisingly, the first-person/third-person distinction is a
non-starter under this assumption as the aforementioned two epistemic roles col-
lapse into one from the point of view of this epistemic super agent.

We, however, stress that this assumption of epistemic superman misses the
point of theoretic idealization within the subjectivist framework. Note that a the-
ory of personal probabilities aims at providing a measure of the agent’s partial be-
liefs in face of uncertainties. Uncertainties, on the other hand, may originate from
different sources: they may stem from the agent’s lack of empirical knowledge
as to how the world will unfold or that they may arise from the uncertain nature
of computational performances involved in making various subjective estimations.
To simplify matters and to separate the latter kind of uncertainty from the former,
it is a common practice in SDT to assume that the idealized agent is endowed
with unbounded logical and computational capacities and resources; however, as
far as epistemic capabilities are concerned, it is not assumed, in this framework, that
the idealized agent is more capable than any of the real-world agents. The goal is
to establish a theory as to how this logically-extraordinary-but-otherwise-ordinary
agent orients in the space of rational decision making, from which a measure of
her beliefs concerning empirical uncertainties can be derived. Then, it’s unclear
what it means to have an epistemically superior agent who is as ignorant as the
rest of us when it comes to empirical knowledge but somehow has the capacity
of encompassing the full epistemic horizon of a third party. This assumption of
“selective epistemic omniscience” may be of theoretic interest in some domain, but
it is doubtful that it is pertinent to the epistemic theory we are dealing with here.

3.2 Representation theorem

The two types of experiments, which we have used to highlight the two distinctive
epistemic standpoints in subjectivists’ modeling, are integrated under their signa-
ture representation theorems. The latter are the goal and the culmination of the
subjectivist enterprise. The representation theorems, however, are often misunder-
stood due largely to the mathematical nature of their presentations, where the in-
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Fig. 3.1: The logic of representation theorem

terpretational values of the underlying structures as well as the first-person/third-
person distinction are somewhat disguised by the complicated formalism usually
involved. Hence, it might be worthwhile spending some time in discussing the
role of representation theorem in the subjectivist framework. Subjectivists’ rep-
resentation theorems are not “merely of purely mathematical interests” as many
have thought. Their philosophical significance lies in that it is a realization of
the pragmatic thesis advocated by the subjectivists. Far from being mere formal
derivations, the internal dynamics of representation theorems are purposefully en-
gaging and meaningful, where the aforementioned two types of experiments are
vividly present:

The inner working of representation theorems: In making a decision, an ideal-
ized agent puts into consideration various probabilistic and value evalua-
tions that are relevant to the decision problem at hand, which then lead
her to form coherent preferences among possible actions. Observing from a
third-person perspective, the idealized agent’s first-person preferences over
acts satisfy a series of rationality and structural principles of choice, which
can be used to guide decision makings for real-world agents. The end result
of this way of modeling is that the idealized agent’s preferences (or prefer-
ences of those who follow this set of principles of choice) can be represented
by expected utilities with numerically precise probabilities and utilities.

Figure 3.1 contains an illustration of this process where the arrows indicate the di-
rection towards which this operationalized machinery proceeds. A representation
theorem is thus the mathematical component of this approach which operates in
two basic stages:

(i) from the postulation of how an idealized agent makes first-person decisions
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(ii) to the third-party’s representation of these decisions in terms of expected
utilities.

The first part is where subjectivists’ pragmatic interpretation of probabilities lies –
probabilistic (and value) considerations figure, in an essential way, in the agent’s
determination as to how to act (RAM). The second part includes a methodologi-
cal procedure through which the agent’s probabilistic considerations are numeri-
cally represented (AS-IF). As seen, by design, the two stages of a representation
theorem are formulated with different types of epistemic agents in mind with
different epistemic perspectives. Part of the reason that these different aspects
of representation theorem are often overlooked is that they are usually densely
combined in one single representation statement: action A is weakly preferred
to action B iff the expected utility of A is no less than that of B, in symbols,
A ≽ B ⇐⇒ EU(A) ≥ EU(B). Perhaps, it is the unity of representation theo-
rems that has contributed to the misconception that there is only one narrative in
subjectivists’ story.8

Now, if we are correct about about the first-person/third-person distinction
in the subjectivist framework and how representation theorems function, then it
is not difficult to see that action credences do not belong to this picture at all:
In view of conceptual loopings discussed above, if probabilistic considerations
of pending actions do not enter the agent’s determination as to which action to
perform in the first stage (i.e., (i) above) then there is nothing of the kind to be
represented in the second. This is the reason why action probabilities do not fea-
ture in reason-based action models like Ramsey’s or Savage’s systems. Perhaps,
the misconception about action credences stems from reading the above process in
a reversed direction – from the third party’s probabilistic attributions as to what

8 Kyburg (1978) launched harsh criticisms against normative Bayesian decision theory, where he
described it as “either philosophically vacuous or impotent.” Kyburg argued that subjectivists’ de-
cision theory is minimally applicable and that their representation theorems are circular in nature
where “we start with a preference ranking among acts, and by dint of careful analysis arrive at
probabilities and utilities, and by computing mathematical expectations arrive at a ranking which
(unless something has gone wrong) precisely matches the original one!” These observations are
misguided. Kyburg failed to recognize that (1) decision theory, by itself, is not the goal of Bayesian
subjectivism, rather, it is the medium through which subjective probabilities (and utilities) are inter-
preted and derived; (2) there are different characters with different epistemic profiles involved in
representation theorems, each plays a different role in the overall experimentation described above.
Far from going in a circle, a representation theorem moves in one-direction: it is the manifestation
of an external observer’s theorization on how an idealized agent encompasses decision situations
who, presumably, uses probabilities (and utilities) in making decisions. It is quite an achievement
to set up such a machinery which enables the extraction of probabilities (and utilities) from prefer-
ences/actions, as Spohn (1977) put it, it’s like drawing a rabbit out of the hat. It’s a pity that Kyburg
is oblivious to this aspect of subjectivism.
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the agent might do to the agent’s first-person probabilistic beliefs (i.e., counter-
clockwise in Figure 3.1). But this is simply not how subjectivists’ representation
theorems are designed to function.

All in all, in the Bayesian subjectivist approach described above, probabilities
are accessed and evaluated differently depending on the epistemic situation one
is in: Deliberating agents use probabilistic reasoning in a rather practical manner
– to guide themselves in decision situations in order to choose the best courses of
actions. Their performances, in turn, are subject to analyses by external theorists
for theoretical purposes – who establish theories in order to model the probabili-
ties of the agent being observed. Within this picture, there is a clear asymmetry
concerning performances: they are the end results of first-person decision makers’
deliberative processes but the starting points of external theorists’ experimenta-
tions. No epistemic agent, at least not the type of agents considered in the current
framework, can undertake simultaneously both tasks. To quote Ismael (2012),
“performances are wild cards!”

4 Action Credence Gap

The discussion above suggests that there is a special type of probability gap,
namely action credence gap, in the subjectivist framework. The phenomenon
exists during the period when the agent is trying to decide which action(s) to
perform (or to prefer), where action credences lose their relevancy during this
deliberative process. This feature is manifested in our cleaning-the-desk exam-
ple where some well documented statistical information (i.e., my cleaning record),
which had been my subjective probability for this activity, loses its normative force
in guiding me at the moment of decision as to whether I should clean the desk
this time.

This type of credence gaps has been singled out by writers like Rabinowicz
(2002, 93) and Hájek (2016), and they describe it as something rather mysterious
or even damaging to Bayesian subjectivism.

This is big news for Bayesianism, and if true, it should be written in
neon lights. More than that, it seems to contradict orthodox Bayesian-
ism. Consider a case in which initially you idly contemplate a decision
that you will make some time in the future; time passes, and eventu-
ally the time to make the decision arrives, and you begin deliberating
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about it; then, finally, you have made your decision. It is perfectly
compatible with the DARC [Deliberation Annihilates Reflective Cre-
dence] Thesis that at the initial and final times, you have credences for
what you will do; indeed, various proponents of the Thesis explicitly
say that there is nothing problematic about such credences. It is only
during the intermediate period while you are deliberating that the cre-
dences are forbidden. So suppose that you have credences for your
options outside that period. Then we have two revisions of your proba-
bility function: your credences for your options suddenly vanish when
your deliberation commences, and they suddenly appear when it ends.
(Hájek, 2016, 6)

Hájek formulates action credence gap occurred during deliberation as sudden re-
visions of credences on the part of deliberating agent. Such revisions, it is said,
are inconsistent with classical Bayesianism in that, according to this Bayesian pic-
ture, once the priors are fixed the agent’s credences can only be updated through
conditionalization upon the acquisition of new evidence. Yet neither the com-
mencement nor the conclusion of a deliberative process qualifies for such evidence,
hence proponents of action credence gap are not in a position to explain the phe-
nomenon of disappearing-and-reappearing credences. This line of argument is
also meant to be a challenge to pragmatists like Issac Levi who holds the view
that all revisions of (either partial or full) beliefs must be justified, yet it is unclear
how, caeteris paribus, the starting and the finishing points of a reflective process
themselves can serve as justifications to the extend that they completely remove
and reinstate action credences before and after deliberation.

To this criticism, we provide the following response. What Hájek calls sudden
revisions of action credences we call suspension of probabilistic judgments over
acts. We argue that, far from being mysterious or damaging, the latter belongs to
an array of epistemic adjustments that are unremarkably common and harmless.

Here, instead of writing in “neon lights,” we illustrate this point using an in-
teresting example from tennis. Figure 4.1 contains a video clip9 which captures a
high moment of the match between Jeff Sock and Lleyton Hewitt in the 2016 Hop-
man Cup from Perth in Australia, where Sock encourages Hewitt to challenge the
‘Out’ call on one of Hewitt’s own serves. Initially perplexed by such unexpected

9 The one minute video clip (7Tennis, 2016) in Figure 4.1 requires Adobe Reader or similar to play.
It can also be retried from YouTube by searching “Sock tells Hewitt to challenge at the Hopman
Cup.”
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Fig. 4.1: Video clip from Hewitt-Sock match

encouragement, Hewitt eventually decided to challenge the call and later on won
the point (the whole match, in fact, in the end), yet Sock won the hearts of the
audience with a fine display of sportsmanship.10

For our purpose, what is of immediate relevance in this example is the part
where the chair umpire granted Hewitt the challenge suggested by Sock and ac-
tivated a Hawk-Eye review process. The purpose of this review process is to
determine whether to uphold or overturn the initial ruling of the ‘Out’ call us-
ing an external umpire decision review system, i.e., the Hawk-Eye. During this
review process, the previous ruling as well as the scores of the match were tem-
porarily suspended (note that they didn’t “vanish”, they were simply put on hold).
The Hawk-Eye itself, on the other hand, is a complex computer system that in-
volves six high-performance cameras, and it uses sophisticated algorithm in order
to calculate the trajectory and the landing of the ball. The technical details as to
how Hawk-Eye functions do not concern us, but what is clear is the fact that the
suspended ruling and the scores of the match themselves do not play any role in
Hawk-Eye’s determination of the ruling under investigation. After the chair um-
pire receive a conclusion from the Hawk-Eye review, the match is resumed with
an updated ruling and the scores of the match.

In our running example, my cleaning record is a well-documented statistics

10 Since 2006 tennis players are allowed to challenge the rulings made by either the chair umpire or
the line umpires in some international competitions. If the challenge is successful, the initial ruling
will be overturned and replaced by a new ruling and updated scores of the match; if the challenge is
unsuccessful, the initial ruling will be upheld. Each player is allowed three unsuccessful challenges
in each set of the game.
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about my tendency to clean my desk in similar situations (frequency). In normal
circumstances, I align my own subjective probabilities regarding my cleaning habit
with this statistics. Like the scores or the rulings of ‘Out’ or ‘In’ calls in a tennis
match, this statistical judgment gets updated every time after I make a decision
on similar actions. Now suppose that there is an onlooker who has access to my
cleaning record, then this record can also serve as her credence on my cleaning
behavior. But the essential difference between this onlooker and I is that, she
receives an update from me (by, for instance, asking me about my decision or
simply by observing my actions); whereas, in my own case, I need to produce
such an update. I am my own “Hawk-Eye review,” so to speak, at the moment of
decision, where I have to make a deliberative effort in deciding what to do. And
my previously held statistical judgment (i.e., my cleaning record) is suspended
during this “review process,” where they do not play a role in my decision in the
same way that the initial ruling of the ‘Out’ call in the Hewitt-Sock example is
irrelevant during the Hawk-Eye review. My suspended probabilistic judgment on
how likely I clean my desk upon leaving the office depends on my decision, but
not vice versa.

The two example – the chair umpire’s ruling on an ‘Out’ call; my subjective
probability on an action – thus share something in common. As seen, in both cases
the agents are in need of revising or updating certain epistemic judgment. These
revisions and updates are not cost-free, they require certain external authorities
to conduct independent investigations – the Hawk-Eye review in determining the
‘Out’ call; my deliberative efforts in deciding what to do – in order to determine
which way these updates are directed. During the intervals required for these
investigations, the initial judgments are temporarily suspended. The suspensions
are natural reactions to the independent investigations being conducted where the
epistemic judgments in question are of no relevancy because they are the subject
matter of these investigations that are in need of verdicts. These judgments will
be updated according to the conclusions of the independent investigations. This
type of updating gap is quite mundane, and there is nothing extraordinary about
it. In Price and Liu, this aspect of subjectivism is labeled as Benign Update Gap
(BUG). Thus, the action credence gap we have identified is not a buggy feature of
Bayesianism after all, rather, it is a BUG!
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A Self-referential Gambles

To see any gamble of the form of (2.3) is equivalent to a self-referential gamble,
let’s consider a simple case where the agent is offered two gambles, namely A =

G(p, α, β) and B = G(I accept A, γ, δ). Then, the agent has four options: A&B,
A&¬B, ¬A&B, and ¬A&¬B, where ‘A&¬B’ reads “I accept A but reject B, and
so on. Suppose, for reductio, that the agent’s credence on “I accept A” is such that
0 < rA < 1.11 Write gamble B in its original form:

B = γ if I accept A; δ if I reject A. (A.1)

Now, given the agent’s available options, the case ‘I reject A’ can be distinguished
into two subcases, namely ‘I reject A but not B’ and ‘I reject both A and B’. Simi-
larly, the case ‘I accept A’ can be further distinguished into two subcases, namely
‘I accept only A but not B’ and ‘I accept both A and B’. Then (A.1) takes the form
under these subdivisions:

B =γ1 if I accept both A and B, γ2 if I accept A but not B;

δ1 if I reject A but not B, δ2 if I reject both A and B,
(A.2)

where γ1 and γ2 are payoffs under actions A&B and A&¬B respectively, and
similarly for δ1 and δ2. Further, the action credence rA, if exists, can be partitioned
into rA∧B and rA∧¬B; and, similarly, r¬A(= 1 − rA) into r¬A∧B and r¬A∧¬B.

Notice that the first and the third term of (A.2) are subcases of ‘I accept B’, and
the second and the fourth term are subcases of ‘I reject B’. We can then regroup
them and recast (A.2) as follows

B = γ′ if I accept B; δ′ if I reject B. (A.3)

This yields a self-referential gamble

B = G(I accept B, γ′, δ′) (A.4)

whose conditions of determination refer to its own acceptance or rejection. And
this gamble is to be represented in the current model by EU(B) = γ′rB + δ′r¬B,
where rB = rA∧B + r¬A∧B and r¬B = rA∧¬B + r¬A∧¬B.

11 Unless we are prepared to say that act-credences like rA are strictly a zero-or-one matter (i.e.,
rA = 0 or 1), which reduces the current decision problem to choices among different payoffs. Oth-
erwise we are left with the option of assuming the existence of non-trivial credence 0 < rA < 1.
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It is easy to see that the above argument can be generalized to apply to cases
with more than two options. The argument shows that from any gamble of the
form of (A.1) one can always recover a self-referential gamble of the form of (A.4).
In other words, any gamble like B = G(I accept A, γ, δ) is a self-referential gamble
in disguise!

References

7Tennis (2016). Sock tells Hewitt to challenge at the Hopman Cup. Retrieved from
https://youtu.be/MychoVMo9EM.

Bernoulli, J. (1713). Ars conjectandi. Impensis Thurnisiorum, fratrum.
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